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Abstract.—A species of Heteralepas has been discovered attached to a gor- 
gonian coral from 500 meters of depth off Nova Scotia (~42° N). A brief 
review of the previously described Heteralepas species is presented. Of the 29 
previously described species (including 2 in synonymy), the new species is 
more similar to some from the Indo-West Pacific than to any of the 8 previously 
known species from the Atlantic. While the new species can be distinguished 
from Atlantic but not some Pacific species by some characters, it can be dis- 
tinguished from all species of the genus by small but marked differences in 
the configuration of the apertural region of the capitulum. Therefore it is pro- 
posed as a new species, Heteralepas cantelli, the most northern known member 


of the family. 


Introduction 


A specimen of Heteralepas was discov- 
ered during a survey of the coral-associated 
fauna at ~42°N on the continental shelf and 
slope off Nova Scotia, Canada, in 2002. 
This is not only several degrees of latitude 
farther north than any previously known 
species of the genus along the Atlantic sea- 
board, but at a higher latitude than any pre- 
viously known species of Heteralepas 
(Young 1999, Zevina 1982). It was collect- 
ed by a benthic trawl from ~500 m of 
depth, attached to the gorgonian Primnoa 
resedaeformis (Gunnerus, 1763). 

Thirty species of Heteralepas have been 
described, and 2 of these are presently in 
synonymy. Of the 28 recognized species 
(Table 1), 8 have been recorded from the 
Atlantic; 3 from the Western Atlantic, 4 
from the Eastern Atlantic and 1 found in 
both areas; H. cornuta (Darwin, 1852), H. 
lankesteri (Gruvel, 1901), H. belli (Gruvel, 
1901), and H. luridas (Zevina, 1975), and 
H. microstoma (Gruvel, 1901), H. meteo- 


rensis Carriol, 1998, H. alboplaculus Zev- 
ina & Kolbasov, 2000 and H. segonzaci 
Young, 2001 plus H. cornuta respectively 
(Zevina 1975, Young 2001). All these spe- 
cies are from relatively low latitudes and 
none compare favorably with the new form. 
The closest affinities of the new form are 
with species like H japonica (Aurivillius, 
1892) from the Indo-West Pacific. However, 
the new form can be distinguished from all 
previously described species by character- 
istics of the apertural regions, and therefore 
it is considered to represent a new species. 


Systematics 


Subclass Cirripedia Burmeister, 1834 
Superorder Thoracica Darwin, 1854 
Order Pedunculata Lamarck, 1818 
Suborder Heteralepadomorpha 
Newman, 1987 
Family Heteralepadidae 
Nilsson-Cantell, 1921 


Pilsbry (1907b) revised Alepas and ex- 
tracted two distinct but related taxa from it, 
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Heteralepas and Paralepas, but he left 
them in the family Lepadidae. Nilsson-Can- 
tell (1921) noted that these two genera, in 
addition to lacking calcareous plates, dif- 
fered from the remaining Lepadidae in the 
nature of their trophi and cirri and therefore 
he proposed a new family, the Heteralepa- 
didae, for them. Species of Heteralepas are 
generally considered to have ctenopod or 
lasiopod cirri used for setose feeding, while 
those of Paralepas have acanthopod cirri, 
generally used to feed on the food or tissues 
of their hosts, including the eggs of hosts 
such as spiny lobsters. The two genera are 
further distinguished by the inner ramus of 
the posterior two pairs of cirri (cirri V & 
VI) being similar to the outer rami in Par- 
alepas, but conspicuously reduced in length 
and breadth in Heteralepas. However, as 
will be noted in the discussion, there is at 
least one species that is somewhat inter- 
mediate in these characters and it likely 
should be assigned a genus of its own. 


Heteralepas Pilsbry 1907b 
Heteralepas cantelli sp. nov. 
(Figs. 1—4) 


Type material.—The sole specimen (ho- 
lotype) is deposited in the National Muse- 
um of Washington, Washington, D.C. 
USNM 1019509. 

Etymology.—Named in honor of the 
Swedish cirripedologist, Carl August Nils- 
son-Cantell (cf. Newman 1990) who erect- 
ed the family Heteralepadidae. 

Material.—Known from a single speci- 
men collected in the Northeast Channel, 
south of Nova Scotia, Canada (41°55.9’N, 
65°42.5'W), by a commercial bottom trawl- 
er on October 9, 2002 from 500 m depth. 
It was attached to the exposed skeleton of 
the gorgonian Primnoa resedaeformis. 

Diagnosis: Capitulum and peduncle rel- 
atively smooth, without tubercles, carinal 
ridge or indications of the insertions of the 
carapace adductor muscle; apertural region 
slightly recessed or depressed below gen- 
eral surface; aperture ~ % height of the ca- 


387 


pitulum, with crenulate lips restricted to up- 
per A8. 


Description 


The fresh specimen was translucent yel- 
lowish pink. The capitulum is 3 cm high 
and 2 cm wide, globular or nearly ovoid in 
lateral aspect, slightly pointed apically, lat- 
erally compressed, frontal margin interrupt- 
ed by a depressed apertural region with 
slightly protuberant lips in the upper % of 
the aperture (Figs. 1A, B, 2A, B). The 
slightly recessed apertural region is outlined 
by a thin edge and in the region below it, 
where the carapace adductor muscle is 
found, there is a chin-like thickening. Oth- 
erwise the capitulum is smooth, without 
carinal crest or ridge, warts, bumps or pro- 
tuberances. Aperture % height of capitulum; 
crenate lips produced in upper 4%. Peduncle 
1.2 cm in diameter, equal in length to ca- 
pitulum and marked with several folds and 
lines in the otherwise smooth cuticle, basal 
portion expanded into attachment disc. La- 
brum too damaged to describe; mandible 
(Fig. 3B) with 4 teeth including inferior an- 
gle, surface covered with numerous fine se- 
tae, lower margins of teeth 1—3 with a few 
fine pectinations (5 under the first and sec- 
ond, and 3 under the third tooth; Fig. 3B, 
al-a3). First maxilla (Fig. 3C) with cutting 
edge stepped (plane of superior cutting 
edge indented relative to plane of inferior 
cutting edge) rather than notched, with 
three major spines (one large flanked by 
two somewhat smaller ones) above and ap- 
proximately 14 spines below step, with soft 
setae in a group along the superior margin 
and spread out along the inferior margin, 
lateral surfaces clothed with numerous se- 
tae. Second maxilla (Fig. 3A) with a prox- 
imal cluster of long spine-like setae and a 
similar array of setae separated into two 
groups along the cutting edge. 

Cirrus I not separated from posterior 
pairs but modified as a maxilliped of rela- 
tively short, unequal, densely setose rami; 
cirri II-VI basically similar in structure, se- 
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Fig. I. 
ertural region; B, lateral aspect of entire animal; 


tation lasiopod (Fig. 4C). However, while 
cirri II-IV have long subequal rami nearly 
equal in length to the outer rami of cirri V 
and VI, the inner rami of V and VI are at- 
rophied (Fig. 4D, Table 2). The number of 
articles comprising the cirri is as follows: 


Cirrus: LU M WV V VI 
Inner ramus: 18 42 56 56 25 22 
Outer ramus: 24 al 57 58 60 60 


Caudal appendage (Fig. 4D) of 13 articles, 
slightly longer than pedicel of cirrus VI. Pe- 
nis (Fig. 4A, B) relatively long, slender, an- 
nulated, without specialized hooks or grap- 


Heteralepas cantelli sp. nov.: A, right-frontal aspect of capitulum, enlarged to show details of ap- 


ples but clothed with numerous, long soft 
setae distally. 

Discussion: The cirri of the new species 
are fully lasiopod (Fig. 4C) and the inner 
rami of the cirri V & VI are substantially 
reduced in length as well as breadth (Fig. 
4D; Table 2). Therefore the new species is 
a Heteralepas in the strict sense. The num- 
ber of articles comprising the rami of the 
cirri and the form of the mouthparts, while 
sometimes useful in distinguishing species, 
are considered somewhat variable (Nilsson- 
Cantell 1921), as are elaborations of the ca- 
pitulum as well as its length relative to the 
peduncle (Young 2001). Therefore keys, 
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Fig. 2. Heteralepas cantelli sp. nov.: A, left-frontal aspect of capitulum, enlarged to show details of apertural 


region; B, lateral aspect; 


such as that presented by Zevina (1982) for 
the 19 species of Heteralepas recognized at 
the time, should be used with caution. 
Zevina (1982) did not include complete 
synonymies in her monograph, and at least 
two species once attributed to Heteralepas 
were assigned to Paralepas without amend- 
ing either genus. Therefore we review all 
species attributed to the genus and, as can 
be seen from Table 1, 28 species (including 
the new form) are presently recognized. In 


the process we encountered some problem- 
atic forms, and these are briefly discussed 
below before moving on to those that are 
strictly relevant to the new species. 
Heteralepas quadrata (Aurivillius, 
1892). This shallow-water species [includ- 
ing 1) H. percnonicola as a junior synonym 
(Hiro 1937), 2) the forms attributed to the 
species by Rosell (1972), and 3) a little- 
known form from the Eastern Pacific (Zullo 
1991] sat uncomfortably in Heteralepas un- 
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Fig. 3. 
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Heteralepas cantelli sp. nov., mouth parts: A, second maxilla; B, mandible (al’-a3’, enlarged un- 


dersides of teeth al-a3); C, first maxilla. (A-C same scale). 


til Foster (1979) transferred it to Paralepas, 
a decision accepted by Zevina (1982). 
However, the species also sits uncomfort- 
ably in Paralepas because in some ways it 
is morphologically intermediate between 
the two genera. The characters largely in- 
volve the cirri, their setation being neither 
strictly lasiopod nor acanthopod, the rela- 
tively low number of articles of their rami, 
and the somewhat reduced inner rami of 
cirri V & VI, as well as the somewhat in- 
termediate armature of the mandible and 
first maxilla. This suggests that proposal of 
a new genus is in order, and such a study 
would be of interest to evolutionary biolo- 
gists as well as cirripedologists in light of 
the inferred relative primitiveness of the 
Heteralepadidae (Foster 1979), a view re- 
cently corroborated genetically and mor- 


phologically (Harris et al. 2000; Pérez-Lo- 
sada et al. 2004). While there are a number 
of samples from the Eastern Pacific attri- 
buted to this species in the Benthic Inver- 
tebrate Collection at Scripps Institution of 
Oceanography, an appropriate review of the 
situation would also require studying ma- 
terials from the Western Pacific. However, 
such a study is beyond the scope of the 
present paper. 

?Heteralepas malaysiana (Annandale, 
1905). From a telegraph cable at approxi- 
mately 54 m depth in the Gaspar Straits. 
Annandale (1909:84) accepted Pilsbry’s 
(1907b) revision of Alepas and transferred 
Alepas xenophorae Annandale, 1906 to 
Heteralepas (Paralepas) and described 
Heteralepas (Heteralepas) nicobarica sp. 
nov. In the same paper, in a list of species 
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Fig. A Heteralepas cantelli sp. nov., thoracic appendages: A, penis; B, enlargement of distal portion of 
penis; C, intermediate segments of outer ramus of cirrus VI; D, posterior of thorax supporting right caudal 
appendage and pedicel of cirrus VI with proximal portions of inner and outer rami in outline (narrow and wide 


respectively, boundaries of articles omitted). 


contained in the Indian Museum, Annan- 
dale (1909:130) included Heteralepas ma- 
layana (sic) under the subgenus Heterale- 
pas. This was presumably because Annan- 
dale (1905:81) had clearly stated that the 
posterior (= inner) ramus of cirrus V was 
"7"... reduced to a mere thread, less than 
one-third as long as the anterior ramus’’, 
and that cirrus VI was “... in much the 
same condition”. However, subsequently, 
and without a word of explanation, he (An- 
nandale 1916:298) transferred Heteralepas 
malaysiana to the subgenus Paralepas. 
While Newman (1960) retained malaysiana 
in Heteralepas s.s., Zevina (1982) followed 


Annandale by returning it to Paralepas. 
This is puzzling, considering the habitat as 
well as the characteristics of cirrus V & VI 
given in the original description. In light of 
these considerations, and the fact that the 
ornamentation of the capitulum appears 
more similar to that of Heteralepas rex 
(Pilsbry, 1907a) from Hawaii and H. uti- 
nomii Newman, 1960 from Tasmania than 
it does to any species of Paralepas, we 
have tentatively returned the species to Het- 
eralepas. 

?Heteralepas ovalis (Hoek, 1907): This 
species is represented by a single specimen 
taken along with Paralepas morula from an 
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echinoid spine in Malaysian waters. Hiro 
(1936:223) noted that nothing is known of 
the internal parts, but from the original fig- 
ures it is evident that the capitulum to ap- 
erture ratio is approximately 3:1. This is 
suggestive of Paralepas, but for lack of 
more conclusive evidence we have left it in 
Heteralepas. 

Heteralepas cygnus Pilsbry, 1907b: The 
original description was based on a speci- 
men acquired from the “Ward’s Natural 
Science Establishment, Monterey, Califor- 
na", and hence the specimen was presum- 
ably from California, but it has not been 
recorded from this region since. Further- 
more, Annandale (1909) indicated that 
there is a specimen in the Edinburgh Mu- 
seum, questionably from the West Indies. 
The description may be adequate to distin- 
guish it from similar albeit relatively undis- 
tinguished forms, but what ocean it came 
from remains uncertain. 

Heteralepas cornuta (Darwin, 1852): A 
species usually having more-or-less distinc- 
tive carinal protuberances on its capitulum, 
first reported from the Caribbean (presum- 
ably from 90 m or so). It has since turned 
up in the Gulf of Mexico (Gittings et al. 
1986), off Madeira and other West African 
islands (cf. Haroun et al. 2003), and along 
the coast of Northwest Africa. Furthermore 
it has been found in the Indian Ocean, the 
Philippines and the Southeast Pacific, off 
Chile (4315 m!) (cf. Young 2001 for re- 
view). Young (2001) commented not only 
on its wide geographical range and the ex- 
traordinary depth of the Chilean record 
compared to other populations attributed to 
the species, but on differences in cirral se- 
tation of the Chilean form compared to the 
population he has studied from the eastern 
Atlantic. Thus H. cornuta may represent a 
number of similar species. In any event, 
like the previous species, it is sufficiently 
distinct from the new form to no longer 
concern us here. 

Heteralepas microstoma (Gruvel, 1901): 
Known from off Madeira, the Azores and 
Meteor Seamount immediately to the south. 
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While known to range from between 269— 
623 m, it is most commonly found around 
300 m (Young 2001). Zevina & Kolbasov 
(2000) illustrated and compared it to anoth- 
er recently described species, H. meteoren- 
sis Carriol, 1998, as well as to their new 
species, H. alboplaculus Zevina & Kolba- 
sov, 2000, which was also from Meteor 
Seamount. Having such similar forms sym- 
patric on Meteor Seamount, and then large- 
ly from the same depth, is troubling. Young 
(2001) synonymized H. meteorensis with 
H. microstoma, but he was apparently un- 
aware of the work of Zevina & Kolbasov 
(2000) who claimed that all three species 
can be distinguished from each other by mi- 
nute cuticular structures revealed by SEM. 
However, their photographs are not clear in 
this regard. As can be seen from our Table 
2, there appears to be little in the way of 
macro-morphological differences among 
them, although the peduncle of H. meteo- 
rensis seems to be relatively longer and the 
aperture does not appear as tubular as in H. 
microstoma. On the other hand, Heterale- 
pas alboplaculus is described as having the 
capitulum and to some extent the peduncle 
covered by well-spaced tubercles contain- 
ing calcareous structures. Such calcareous 
structures are unprecedented in the family 
and could be the work of a pathogen. We 
hope that workers in the Atlantic will clar- 
ify this situation in the near future. In the 
meantime, while the specific status of H. 
meteorensis and H. alboplaculus is uncer- 
tain (Table 1), we have included the former 
as well as H. microstoma in Table 2 for 
comparative purposes. 

When it comes to determining the affin- 
ities of the new species, the logical place to 
begin is in the Atlantic. Of the 8 previously 
known species of Heteralepas noted in the 
introduction, 5 occur in the eastern Atlantic. 
These include H. cornuta, alboplaculus and 
segonzaci, and taking their capitular fea- 
tures at face value, they are distinct from 
the new form and therefore no longer con- 
cern us here. This leaves H. microstoma 
and meteorensis, which are very similar if 
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not synonymous, but as noted above both 
have been characterized in Table 2 for com- 
parative purposes. 

As for the western Atlantic species, H. 
cornuta, which ranges as far north as the 
Carolinas, was noted above as being dis- 
tinct from the new form. This leaves H. lur- 
idas, belli and lankesteri. The first, from 
300-700 m of depth in the Caribbean, is 
known to range between 2 and 9.5 mm in 
height and the specimen illustrated in the 
original description is less than 6 mm high, 
so it is a small species. Its capitulum, with 
a somewhat tubular or flaring apertural re- 
gion, is otherwise undistinguished, and its 
cirral and caudal appendage counts are low- 
er than in the new species. So, assuming H. 
luridas is not based on juveniles, it too need 
no longer concern us. This leaves H belli 
and lankesteri, and since in outward ap- 
pearance they are similar to the new form, 
they have been included in Table 2. As we 
shall see, so far none of the species includ- 
ed in Table 2 agree well with the new spe- 
cies in numerous detail; but what about spe- 
cies from the Indo-Pacific? 

Of the Indo-West Pacific species, H ja- 
ponica and similar species such as H. fulva 
from the Southeast Pacific are rather close 
to the new form. The former has been re- 
ported from between 18 and 1020 m depth 
from Japan to Singapore, Australia and 
New Zealand, the Nicobars in the Andaman 
Sea and Réunion Is. (Foster & Buckeridge 
1995). Therefore, while not as wide—rang- 
ing as H. quadrata, it is wide-ranging com- 
pared to most species of the genus. Part of 
this range is due to synonymies, and that of 
Nilsson-Cantell’s (1927, 1938) for H. 
indica (Gruvel, 1901) has long been ac- 
cepted. This extended the range of the spe- 
cies to Singapore and into the Indian Ocean 
where it was reported from Nicobar Is. on 
floating wood. Furthermore, Foster (1979), 
in his report on New Zealand cirripeds, syn- 
onymized H dubia Broch, 1922 from 55— 
72 m in Disaster Bay, Australia, with H 
japonica. However, Zevina (1982), without 
explanation, continued to recognize H du- 
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bia as a distinct species, and subsequent au- 
thors have followed suit. 

Considerable variability in characters 
might be expected in such a wide-ranging 
species and for present purposes we are ac- 
cepting the opinion of these authors. How- 
ever, considering such variation in cirripeds 
as geographical rather than indicative of ge- 
netically distinct populations has generally 
proven wrong (Newman 1993). Thus cau- 
tion seems in order because the reported 
variations in the mandible of presumed H 
japonica from different populations, appear 
to go beyond the range of variability found 
within a species. Although Aurivillius 
(1894) did not illustrate the mandible of H. 
japonica, his written description agrees 
with Nilsson-Cantell’s (1921:247, fig. 43b) 
and Pilsbry’s (1911:71, fig. 4A) illustra- 
tions, and also with that of Gruvel (1902: 
284, Pl. 24, fig. 24) for H. indica. Thus the 
teeth of the mandible appear to be without 
pectinations, but on close inspection of 
Nilsson-Cantell’s illustration there might 
have been low pectinations of the lower 
margins of teeth 1—3, especially 2 and 3. 
However, since there is no such suggestion 
in the other illustrations, the evidence fa- 
vors the mandible being simple. 

The situation at the southern end of the 
range for H. japonica looks quite different 
with regard to the mandible. Foster (1979) 
synonymized H. dubia Broch from Austra- 
lia, and the population he was studying in 
New Zealand, with H. japonica. While 
Broch (1922:288, fig. 37B) gave no indi- 
cation of pectinations on the first tooth, he 
clearly illustrated them on the upper sides 
of teeth 2—4 as well as the lower sides of 2 
and 3. Foster (1979:16, fig. 3J) illustrated 
the same for the upper sides, but limited 
pectinations on the underside to tooth 1. So, 
the populations attributed to this species 
from north and south of the equator appear 
to differ in the characteristics of the man- 
dible, and the new species, with its incon- 
spicuous pectinations on the lower sides of 
teeth 1-3 (Fig. 3, al-a3), differs from both 
of them. 
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In view of the foregoing considerations 
we include H. dubia in Table | as a ques- 
tionable species rather than a synonym of 
H. japonica. Nonetheless, H. japonica still 
includes sufficient variability to make it an 
ideal Indo-Pacific representative similar to 
the new form from the Atlantic, and there- 
fore it is included in Table 2 for compara- 
tive purposes. 


Summary and Conclusions 


The essentially naked heteralepadids pre- 
sent a difficult problem to systematists 
since, being unarmored, they lack a number 
of distinct features customarily utilized in 
separating genera and species (Zullo & 
Newman 1964). Aside from the work of 
Nilsson-Cantell (t921, 1927), and to some 
extent, Young (2001), no studies have eval- 
uated the usefulness of morphological char- 
acters in distinguishing Heteralepas spe- 
cies. Thus it is difficult to establish a new 
species with a high degree of certainty. But, 
in spite of the latitude allowed by synony- 
my, the present form could not be assigned 
to any known species. 

As can be observed in Table 2, the At- 
lantic species most similar to the new spe- 
cies (H. microstoma, meteorensis, belli and 
lankesteri) are readily distinguished from it 
as well as from H japonica from the Indo- 
West Pacific, by several characters. How- 
ever, the new species, H. cantelli, cannot be 
distinguished from H. japonica by the char- 
acters presented in the table. This is due in 
part to the variability attributed to H ja- 
ponica, but there are notable differences be- 
tween these two species, not included in the 
table, that distinguish them. These include 
1) the lack of any indication of a carinal 
thickening, crest, or protuberances along 
the carinal margin (but sometimes also 
found lacking in individuals of H. japoni- 
ca), 2) a marked crenation of the apertural 
margin largely restricted to the upper third 
rather than along its entire margin, and 3) 
a slightly depressed area around the entire 
apertural region, setting it off from the gen- 
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eral surface of the capitulum. The last two 
differences are sufficient not only to distin- 
guish the new form from H japonica, but 
from all known heteralepadids. 
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